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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale m this country, more than one year prior to the date of application for patent in the United States. 

1. Claims 9, 12-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Okamoto 
(USPN 5,086,255). 

In regards to claim 9, Okamoto discloses in figure 1 a method of cooling a gas discharge 
tube having an outer surface (element 70); and passing an air flow over at least a portion of the 
outer surface of the gas discharge tube (element 60). Okamoto further teaches in column 4 lines 
3-14, a method in which at least the above elements are needed in order to efficiently cool the 
discharge tube using air. 

In regards to claim 12, Okamoto discloses all of the recited limitations of claim 9 
(above). Okamoto also discloses in figure 1 a method further comprising powering the gas 
discharge tube with microwave energy (element 1 50). 

In regards to claim 13, Okamoto discloses in figure 1, a gas discharge tube (element 70); 
a power source for providing energy to the gas discharge tube (element 150); and an apparatus 
for air-cooling the gas discharge tube (element 5 1). 
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• In regards to claim 14, Okamoto discloses all of the recited limitations of claim 13 
(above). Okamoto also discloses in figure 1 a detector further wherein the discharge is powered 
by microwave energy (element 150). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth m 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill m the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



over 



2. Claims 1 0 and 1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable , 
Okamoto et al. (USPN 5,086,255) in view of Ahonen (USPN 5,216,330). 

In regards to claim 10, Okamoto discloses all the limitations of claim 9 (above). 
However, Okamoto is silent to the method of cooling a gas discharge tube further 
comprising generating the flow of air by an on board air pump. 

However, Ahonen teaches in figure 2 a method of cooling a gas discharge tube wherein 
the air source is an on board fan, and the fan cools not only the discharge tube, but also cools 
other internal components, adding to the overall lifetime of the entire device. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to devise Applicant's method according to claim 9 (above), further 
comprising generating the flow of air by an on board air pump, because these two cooling means 
are art-recognized equivalents. In the instant case, one of ordinary skill in the art would have • 



•i 
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found it obvious to substitute a fan for an air pump because both cooling means are capable of 
providing sufficient airflow to the gas discharge tube. 



In regards to claim 11, Okamoto discloses all the limitations of claim 9 (above). 
However, Okamoto is silent to the method of cooling a gas discharge tube further 
comprising generating the flow of air by a central compressor. 

However, Ahonen teaches in figure 2 a method of cooling a gas discharge tube wherein 
the air source is an on board fan, and that the fan cools not only the discharge tube, but also cools 
other internal components, adding to the overall lifetime of the entire device. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to devise Applicant's method according to claim 9 (above), further 
comprising generating the flow of air by a central compressor, because these two cooling means 
are art-recognized equivalents. In the instant case, one of ordinary skill in the art would have 
found it obvious to substitute a fan for an air pump because both cooling means are capable of 
providing sufficient airflow to the gas discharge tube. 

3. Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Okamoto 
et al. (USPN 5,086,255) in view of Ahonen (USPN 5,216,330). 

In regards to claim 1, Okamoto teaches in figure 1 a gas discharge tube having an outer 
surface (element 70); an air passageway in contact with at least a portion of the outer surface of 
the gas discharge tube (element 60); an entry aperture for introducing air into the air passageway 
(element 51); and an exit aperture for allowing air to flow out of the air passageway (element 
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43). Okamoto further teaches in column 4, lines 3-14 that at least these elements are needed in 

order to efficiently cool the discharge tube using air. 

Okamoto is silent to a specific type of air source for supplying a flow of air into the entry 

aperture for cooling the outer surface of the gas discharge tube. 

However, Ahonen teaches in column 4 lines 33-39, a fan is mounted in a position so as to 

force cooling air down the outer surface of the gas discharge tube. Ahonen further teaches that 

there exists a need for being able to generate a plasma without the use of water-cooled coils, and 

also, air-cooling via a fan is a very practical method of cooling. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's air-cooled gas discharge detector comprising a 
gas discharge tube having an outer surface; an air passageway in contact with at least a portion of 
the outer surface of the gas discharge tube; an entry aperture for introducing air into the air 
passageway; an exit aperture for allowing air to flow out of the air passageway; and an air source 
for supplying a flow of air into the entry aperture for cooling the outer surface of the gas 
discharge tube, since it is well known in the art that this is a typical configuration of an air- 
cooled gas discharge tube. Further, it is well known that air-cooled gas discharge tubes are 
desired in different situations, i.e. when expensive liquid recirculation pumps are not the 
preferred mode of cooling. 



In regards to claim 2, Okamoto in view of Ahonen teach all the recited limitations of 
Applicant's detector according to claim 1 (above). Okamoto further teaches in column 3 lines 
45-67 that the plasma source is powered by microwave energy. 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's air-cooled gas discharge detector according to 
claim 1 (above) further comprising the discharge powered by radio frequency or microwave 
energy, since it is well known in the art that a microwave generated plasma has more advantages 
than other plasmas, ex. Microwave generated plasma can be operated at an extremely high power 
and can be focused to produce an intense heat source. * 

4. Claims 3-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Okamoto et al. 
(USPN 5,086,255) in view of Ahonen (USPN 5,216,330) in further view of Holber et al. (USPN 
5,625,259). 

In regards to claim 3, Okamoto in view of Ahonen teach all the limitations of claim 2 
(above). 

Both Okamoto and Ahonen are silent to a magnetron tube. 

However, Holber teaches in column 4 lines 47-56 that a magnetron generates the 
microwave energy required to create and sustain a plasma in the gas discharge tube. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 2 (above), further 
wherein the radio frequency or microwave energy is generated my a magnetron, since it is well 
known in the art that a magnetron reliably and efficiently generates microwaves for the entire 
lifetime of the magnetron, which is on the order of about 5000 hours. 
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In regards to claim 4, Okamoto in view of Ahonen in further view of Holber teach all the 
limitations of claim 3 (above). 

Both Holber and Ahonen are silent to the radio frequency or microwave energy being 
introduced into a cavity defined by an inner wall, two sidewalls, and an outer wall, and wherein 
the inner wall surrounds at least a portion of the gas discharge tube. 

However, Okamoto teaches™ figure 1 that the radio frequency or microwave energy is 
introduced into a cavity defined by an inner wall, two sidewalls, and an outer wall, and also, the 
inner wall surrounds at least a portion of the gas discharge tube. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 3 (above), further 
wherein the radio frequency or microwave energy is introduced into a cavity defined by an inner 
wall, two side walls, and an outer wall, and wherein the inner wall surrounds at least a portion of 
the gas discharge tube, since it is well known in the art that the easiest and most effective method 
of introducing the microwave energy to the plasma gas is via the cavity recited in claim 4. 

In regards to claim 5, Okamoto in view of Ahonen in further view of Holber teach all the 
limitations of claim 4 (above). 

Okamoto further teaches in figure 1 and column 2 lines 25-30, that the air passageway 
extends alongside at least a portion of an exterior of the sidewalls, and that this configuration 
allows for effective cooling of the discharge tube, and also the helical coil. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 4 (above), further 
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wherein the air passageway extends alongside at least a portion of an exterior of the side walls, 
since it can be seen that this air cooling configuration will cool not only the discharge tube, but 
also any other-internal component, which will consequently extend the overall lifetime of the 
detector. 



In regards to claim 6, Okamoto in view of Ahonen in further view of Holber teach all the 
limitations of claim 5 (above). 

Holber further teaches in column 4 lines 35-41, that the discharge tube is made of 
sapphire, which is substantially transparent to microwave energy and which also has suitable 
mechanical, thermal, and chemical properties for plasma processing. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 5 (above), further 
wherein the discharge tube is made of sapphire. 

In regards to claim 7, Okamoto in view of Ahonen in further view of Holber teach all the 
limitations of claim 6 (above). 

Ahonen further teaches in figure 2 wherein the air source is an on board fan, and that the 
fan cools not only the discharge tube, but also cools other internal components, adding to the 
overall lifetime of the entire device. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 6 (above), further 
wherein the air source is an on board air pump, because these two cooling means are art- 
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recognized equivalent, In the instant case, one of ordinary skill in the art would have found i, 
obvious to substitute a fan fo, an air pump because both cooling means are capaWe of providing 
sufficient airflow to the gas discharge tube. 

In regards to claim 8, Okamoto in view of Ahonen in further view of Holber teach all the 
limitations of claim 6 (above). 

Ahonen further teaches in figure 2 wherein the air source is an on board fan, and that the 
fan cools not only the discharge tube, but also cools other internal components, adding to the 
overall lifetime of the entire device. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 6 (above), further 
wherein the air source is a central compressor, because these two cooling means are art- 
recognized equivalents. In the instant case, one of ordinary skill in the art would have found it 
obvious to substitute a fan for a central compressor because both cooling means are capable of 
providing sufficient airflow to the gas discharge tube. 

5. Claims 15, 16, 19, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okamoto et al. (USPN 5,086,255) in view of Holber et al. (USPN 5,625,259). 

In regards to claim 15, Okamoto discloses all of the recited limitations of Applicant's 
detector according to claim 1 4 (above). 

Okamoto is silent to the microwave power source being a magnetron tube. 
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However, Holber teaches in column 4 lines 47-56 that a magnetron generates the 
microwave energy required to create and sustain a plasma in the gas discharge tube. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 14 (above), further 
wherein the radio frequency or microwave energy is generated my a magnetron, since it is well 
known in the art that a magnetron reliably and efficiently generates microwaves for the entire 
lifetime of the magnetron, which is on the order of about 5000 hours. 

In regards to claim 16, Okamoto in view of Holber teach all the limitations of claim 1 5 
(above). 

Holber further teaches in column 4 lines 35-41, that the discharge tube is made of 
sapphire, which is substantially transparent to microwave energy and also has exceptional 
thermal, mechanical, and chemical properties for plasma processing. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 15 (above), further 
wherein the discharge tube is made of sapphire. 

In regards to claim 19, Okamoto in view of Holber teach all the limitations of claim 15 
(above). 

Okamoto further teaches in figure 1 that the radio frequency or microwave energy is 
introduced into a cavity defined by an inner wall, two sidewalls, and an outer wall, and also, the 
inner wall surrounds at least a portion of the gas discharge tube. 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 15 (above), further 
wherein the radio frequency or microwave energy is introduced into a cavity defined by an inner 
wall, two side walls, and an outer wall, and wherein the inner wall surrounds at least a portion of 
the gas discharge tube, since it is well known in the art that the easiest and most effective method 
of introducing. the microwave energy to the plasma gas is via the cavity recited in claim 1 9. 

In regards to claim 20, Okamoto in view of Holber teach all the limitations of claim 19 
(above). 

Okamoto further teaches in figure 1 and column 2 lines 25-30, that the air passageway 
extends alongside at least a portion of an exterior of the side walls, and that this configuration 
allows for effective cooling of the discharge tube, and also if present, a helical coil. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 20 (above), further 
wherein the air passageway extends alongside at least a portion of an exterior of the side walls, 
since it can be seen that this air cooling configuration will cool not only the discharge tube, but 
also any other internal component, which will consequently extend the overall lifetime of the 
detector. 



6. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okamoto et al. (USPN 5,086,255) m view of Ahonen (USPN 5,216,330) in further view of 
Holber et al. (USPN 5,625,259). 
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In regards to claim 17, Okamoto in view of Ahonen teach all the limitations of claim 16 
(above). 

Ahonen further teaches in figure 2 wherein the air source is an on board fan, and that the 
fan cools not only the discharge tube, but also cools other internal components, adding to the 
overall lifetime of the entire device. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 16 (above), further 
wherein the apparatus for air cooling the gas discharge tube includes an on board air pump, 
because these two cooling means are art-recognized equivalents. In the instant case, one of 
ordinary skill in the art would have found it obvious to substitute a fan for an air pump because 
both cooling means are capable of providing sufficient airflow to the gas discharge tube. 

In regards to claim 18, Okamoto in view of Ahonen teach all the limitations of claim 16 
(above). 

Ahonen further teaches in figure 2 wherein the air source is an on board fan, and that the 
fan cools not only the discharge tube, but also cools other internal components, adding to the 
overall lifetime of the entire device. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to construct Applicant's detector according to claim 16 (above), further 
wherein the apparatus for air cooling the gas discharge tube includes a central compressor, 
because these two cooling means are art-recognized equivalents. In the instant case, one of 
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ordinary skill in the art would have found it obvious to substitute a fan for an air pump because 
both cooling means are capable of providing sufficient airflow to the gas discharge tube. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter J Macchiarolo whose telephone number is (703) 305-7198. 
The examiner can normally be reached on 7.30 - 4:30, M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sandra O'Shea can be reached on (703) 305-4939. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 872-93 1 8 for regular 
communications and (703) 872-93 1 9 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 
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Sandra O'Shea 
'Supervisory Patent Examiner 
Technology Center 2800 



